Introduction
Thyroid dysfunction is a common medical problem in pregnancy. Early recognition and optimal management leads to better maternal and foetal outcomes. However, their diagnosis and management presents many challenges to obstetricians and to the neonatologists.
Physiology of thyroid function during normal pregnancy
Thyroxine binding globulin (TBG) level increases during pregnancy due to the effects of oestrogen 1 . The increased TBG concentrations lead to elevation of the total thyroxine (T4) and triiodothyronine (T3) but not the free thyroxine (FT4) and free triiodothyronine (FT3) concentrations. This phenomenon is called euthyroid hyperthyroxinaemia and should be considered in interpreting the thyroid functions in pregnant women.
The human chorionic gonadotrophin (hCG) has weak thyroid stimulating hormone (TSH) like activity due to its structural similarity to TSH 2 . Serum hCG level increases soon after fertilization and peaks around 10 to 12 weeks 3 . This can lead to a slight increase in the FT4 and FT3 level with appropriate reduction of TSH level. Usually the FT4 level and TSH remain normal in the majority of patients except in about 10-20% of women in whom a transient reduction of TSH level may be observed. The foetus starts concentrating iodine and synthesising thyroid hormones around the 12th week of gestation 3 . Significant level of thyroid hormone synthesis occurs in the foetus after 18th week of gestation. At birth foetal serum TSH concentrations are higher, serum FT4 levels and FT3 concentrations are lower than those of the mothers. Just after birth, serum TSH levels rapidly increase around 70 mU/L and then fall to 10 to 15 mU/L within 48 hours. The FT3 and FT4 concentrations rapidly increase to values slightly higher than those in normal adults.
Review
Thyroxine crosses the placenta to a variable degree. Maternal thyroid hormones are important for the brain development of the foetus especially during the first trimester 3 . Little TSH crosses the placenta and its effects are not clear. TSH-receptor antibodies (TRAB) cross the placenta and can cause both foetal hyperthyroidism as well as hypothyroidism 4 . Both markedly increased intake of iodine as well as severe iodine deficiency can cause foetal hypothyroidism5.
hCG associated hyperthyroidism
hCG is a weak TSH receptor agonist. Several clinical syndromes associated with thyroid dysfunction are identified 2 .
Transient subclinical hyperthyroidism -slightly suppressed TSH levels with normal FT4 and FT3 is recognised in about 20% of pregnant women and they usually do not need treatment 6 .
Hyperemesis gravidarum -in this syndrome characterised by nausea, vomiting and weight loss occurring in early pregnancy some women have subclinical and overt hyperthyroidism. This is attributed to elevated hCG levels or its increased biological activity and usually resolves in most women spontaneously. However, if overt hyperthyroidism with marked increase in FT4 and FT3 is evident antithyroid (ATD) treatment is indicated.
Trophoblastic hyperthyroidism -in those with hydatidiform mole or choriocarcinoma, more than 50% of women develop hyperthyroidism more severe than seen in hyperemesis gravidarum 7 . This condition is treated by therapy targeted against the primary disease. However, if there is marked clinical thyrotoxicosis, ATDs may be needed until the primary disease is treated 8 .
Hyperthyroidism complicating pregnancy
Uncontrolled hyperthyroidism is associated with a number of adverse maternal and foetal cotcomes 9, 10 . These include spontaneous abortion, premature labour, stillbirth, low birth-weight, preeclampsia and heart failure. Occasionally thyrotoxic crisis precipitated by labour, infection, or caesarean section have Management of thyroid diseases in pregnancy been reported. Hyperthyroidism from any cause can occur in pregnancy. However, in most western series, Grave's thyrotoxicosis has been the commonest cause 11 .
Diagnosis -Diagnosis of hyperthyroidism in pregnancy may be difficult due to several reasons. Pregnant women commonly develop symptoms such as palpitations, excess sweating and weight loss (especially in hyperemesis gravidarum) which are also common clinical features of hyperthyroidism. In addition, the raised TBG in pregnancy leads to an increase in total T4 concentration although the FT4 levels are not affected by the TBG level. High hCG levels can lead to transient, subclinical or rarely overt hyperthyroidism.
The diagnosis of hyperthyroidism in pregnancy like in any person should be based primarily on the findings of suppressed TSH levels less than <0.01 mU/L along with raised FT4 levels 12 . FT3 levels measurement is indicated in those with suppressed TSH with normal FT4 levels. Unless classical eye signs and rarely other signs of Grave's disease are present, it may be difficult to ascertain the cause of the hyperthyroidism during pregnancy since isotope uptake scanning is contraindicated in pregnancy. Ultrasound scanning by an experienced sonographer and TSH receptor antibodies may be of use if the aetiology of hyperthyroidism needs to be determined.
Treatment -Treatment decisions and the mode of treatment for maternal hyperthyroidism needs to be carefully considered in order to prevent any harm to the foetus. However, good maternal and foetal outcome depends upon the control of maternal hyperthyroidism. Goal of treatment of hyperthyroidism in pregnancy is to maintain FT4 at upper normal level with lowest dose of anti-thyroid drugs (ATDs). Frequent monitoring of FT4 levels usually at monthly intervals with appropriate dose adjustment is usually required to achieve this goal. Radioactive iodine treatment is absolutely contraindicated in pregnancy and during breast feeding. When the mother has intolerance to ATDs (agranulocytosis or rashes), thyroidectomy may be considered in the second trimester of pregnancy.
Drug treatment for hyperthyroidism -Thionamides (Carbimazole-CBZ, methimazole-MMI or Propylthiouracil-PTU) can be used in the treatment of moderate to severe hyperthyroidism in pregnancy 13 . PTU was considered the drug of choice in pregnancy due to rare side effects associated with MMI and CBZ therapy. Aplasia cutis is a scalp defect described in patients exposed to MMI and CBZ 14 and very rarely more serious side effects such as trachea-oesophegeal fistula and choanal atresia have been reported 15 .
However, the FDA has issued a warning against the use of PTU as the first line treatment of thyrotoxicosis in adults due to its association with serious hepatotoxicity 16 . For pregnant women, PTU is recommended to be used in the first trimester of pregnancy to prevent possible teratogenic effects of MMI and CBZ 17 . Consensus is emerging on the need for PTU to be switched to CBZ or MMI after the first trimester of pregnancy in order to prevent hepatotoxicity 13, 17 .
In normal adults, beta blockers are used frequently to control the thyrotoxic effects in adults. Beta blockers may also used in severely thyrotoxic patients in pregnancy. However, beta blockers need to be tailed off early when the ATDs take their effect to prevent foetal growth retardation, bradycardia and neonatal hypoglycaemia.
Close monitoring of thyroid status in pregnancy is essential to ensure use of minimal dose of ATDs and to prevent foetal hypothyroidism while preventing the adverse foetal and maternal outcomes due to uncontrolled maternal hyperthyroidism.
Foetal and neonatal Grave's disease
Transplacental transfer of TSH receptor (stimulating) antibodies leads to foetal and neonatal Grave's disease in one to five percent of pregnancies complicated by Grave's disease 18 . The frequency is unrelated to the maternal thyroid status. Foetal tachycardia (>160 beats/min), foetal goitre, advanced bone age, poor weight gain, and craniosynostosis are manifestations of foetal hyperthyroidism. Therefore foetal surveillance for signs of foetal thyrotoxicosis by determination of foetal heart rate and assessment of foetal growth is recommended 12 .
Hypothyroidism in pregnancy
Gross hypothyroidism is associated with anovulation and increased risk of spontaneous abortion in the first trimester 19, 20 . However, due to poor compliance with thyroxine replacement as well as due to increased thyroxine requirements during pregnancy, cases with moderate to severe hypothyroidism as well as many cases with subclinical hypothyroidism are often seen. Hypothyroidism in pregnancy is associated with several maternal and foetal complications which include preeclampsia and gestational hypertension, abruption of the placenta, preterm delivery, low birth weight, increased rate of caesarean section, perinatal morbidity and mortality, neuropsychological and cognitive impairment of the newborn and postpartum haemorrhage [21] [22] [23] . These complications are commoner and most profound in women with overt, rather than subclinical, hypothyroidism. Subclinical hypothyroidism -In some studies, cognitive and neuropsychological impairment has been observed in newborn of women with subclinical hypothyroidism (normal free T4 and TSH >97.5 percentile) 24 . However, in the FASTER Trial which was a prospective multicentre investigation evaluating the Down syndrome risk in an unselected obstetric population carrying singleton pregnancies subclinical hypothyroidism was diagnosed in 2.2 percent of women and was not associated with an increased risk of adverse outcomes 25 .
Screening for hypothyroidism in pregnancy
Most professional societies recommend screening for thyroid dysfunction in pregnant women only if they are symptomatic or have a family history of thyroid disease 13, 19, 26, 27 . However, according to this approach up to one-third of women with hypothyroidism may be missed, and preliminary data suggest that universal screening is cost-effective 28, 29 . Therefore, universal screening for thyroid dysfunction in pregnant women or those hoping to become pregnant needs to be considered until further evidence become available, especially if such facilities are available.
Thyroxine replacement during pregnancy
Pregnant women require more thyroxine than the non-pregnant. There are several reasons for this; weight gain and increased T4 pool, high serum TBG level, increased placental clearance of thyroxine (deiodinase activity), transfer of T4 to the foetus, and reduced absorption in the gastrointestinal tract due to iron supplements. Therefore, if there is overt or subclinical hypothyroidism women are unable to increase thyroxine levels and needs replacement. The goal of thyroxine replacement in pregnancy is to normalize the maternal TSH concentration. Thyroxine requirements may increase by as much as 50 percent during pregnancy, and the increase occurs as early as the fifth week of gestation 30 . Since maternal euthyroidism is important for normal foetal cognitive development, women with overt or subclinical hypothyroidism (TSH values >4.5 mU/L) who are pregnant, are recommend to receive T4 replacement. Since T4 dose requirements increase during pregnancy, serum TSH should be measured as soon as pregnancy is confirmed, then again four weeks later, four to six weeks after any change in the dose of T4, and at least once each trimester 31 . The dose should be adjusted as needed every four to six weeks to rapidly reach and thereafter maintain serum TSH concentrations of less than 2.5 μU/mL (or lower half of normal reference range) in the first trimester (or 3 μU/mL in the second and third trimester) or to trimester-specific normal TSH ranges 13 .
Another approach for women with a past history of hypothyroidism is to increase the dose by about 30 percent as soon as pregnancy is confirmed, with further dose changes based upon serum TSH concentrations measured every four weeks until the TSH becomes normal. The thyroxine dose should be reduced to pre-pregnancy levels after delivery, with assessment of serum TSH four to six weeks later to confirm that adequacy of T4 replacement 32 .
Goitre and thyroid nodules
Goitre during pregnancy is commonly seen in regions where iodine intake is low. After the universal iodination of salt, iodine deficient goitre is not commonly seen although properly conducted studies are needed to investigate the true prevalence. Any significant thyroid growth during pregnancy should be considered abnormal, requiring further investigation like in non-pregnant 33 . Thyroid isotope uptake scanning is contraindicated. Fine needle-aspiration biopsy (FNAC) of the nodule should be carried out as it would be for non-pregnant patients. Further management depends upon the results of the FNAC. Women with benign nodules are followed up.
Those whose nodules enlarge need to be rebiopsied. When women with differentiated thyroid cancer require surgery, safest time is the second trimester. However, given the indolent nature of the well differentiated thyroid malignancies many authorities suggest postponement of surgery until after delivery to minimize maternal and foetal complications which does not appear to have a negative impact on prognosis [34] [35] [36] .
Postpartum thyroid dysfunction
Postpartum thyroiditis -postpartum thyroiditis is seen in about 5 to 10 percent of women in different series 37, 38 . This is commoner in patients with type 1 diabetes and other autoimmune diseases. It may occur after delivery or pregnancy loss (miscarriage, abortion, ectopic pregnancy) as well as after normal delivery.
Two clinical patterns of postpartum dysfunction are recognised: Postpartum thyroiditis and a postpartum exacerbation of chronic lymphocytic (Hashimoto's) thyroiditis. The postpartum thyroiditis is characterized by transient hyperthyroidism, which may be followed by normal thyroid function, transient or sometimes permanent hypothyroidism. Postpartum exacerbation of Hashimoto's thyroiditis may cause transient or permanent hypothyroidism, and may lead to transient or permanent increase in goitre. Women with postpartum thyroiditis are at high risk of recurrent thyroiditis after subsequent pregnancies.
Management of thyroid diseases in pregnancy
The hyperthyroid phase of postpartum thyroiditis, if symptomatic, can be treated with a betaadrenergic antagonist drug. Postpartum hypothyroidism is treated with T4, which may be tapered at six months to determine if the hypothyroidism is permanent.
Graves' disease -Women without past history of Graves' disease may develop the disease during the postpartum period or experience an exacerbation. Therefore, those with past history of Grave's disease should be kept under close surveillance during the postpartum period.
Summary
Although the evaluation and treatment of pregnant women with thyroid disease parallels that of non-pregnant, the presence of the foetus and the changes of thyroid physiology in pregnancy present some unique problems. Close liaison between the obstetricians and the endocrinologists or physicians with experience in managing patients with thyroid disease is of paramount importance to improve the outcomes of both the pregnant women and their offspring. Poorly controlled hyperthyroidism as well as hypothyroidism are associated with adverse maternal and foetal outcomes and needs correction.
hCG has weak TSH receptor agonist activity and may cause transient, mild or overt hyperthyroidism especially in patients with molar pregnancies or twin pregnancies. Antithyroid drugs cross the placenta and therefore needs to be used at minimum possible dose. PTU is recommended to be used in the first trimester with changing over to carbimazole or methimazole in the second trimester onwards. Radioiodine treatment and isotope scanning is contraindicated in pregnancy. If a pregnant patient needs thyroid surgery due to intolerance to drugs it may be performed during second trimester of pregnancy. Surgery for well differentiated thyroid cancer can be postponed to postpartum period especially if discovered in the last trimester. Since the physiology and metabolism of thyroid hormones continues to change during the course of the pregnancy, close supervision of the pregnant woman with 4 weekly assessment of thyroid functional status (FT4 with or without TSH) may be required for optimal management.
